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acid and nitrilotriacetic acid; as well as mellitic acid, succinic acid, oxydisuccinic acid, 
^ polymaleic acid, benzene 1,3,5-tricarboxyIic acid, carboxymethyloxysuccinic acid, and 
soluble salts thereof. 

Citrates, e.g., citric acid and soluble salts thereof are important carboxylate 
5 builders due to availability from renewable resources and biodegradability. Citrates can 
also be used in the present granular compositions, especially in combination with zeolite 
and/or layered silicates. Citrates can also be used in combination with zeolite, the 
hereafter mentioned BRTTESIL types, and/or layered silicate builders. Oxydisuccinates 
are also useful in such compositions and combinations. Oxydisuccinates are also 
10 especially useful in such compositions and combinations. 

Where permitted alkali metal phosphates such as sodium ^polyphosphates, 
sodium pyrophosphate and sodium orthophosphate can be used. Phosphonate builders 
such as ethane^l-hydroxy-l.l-diphosphonate and other known phosphonates, e.g., those 
of U.S. 3,159,581; 3,213,030; 3,422,021; 3,400,148 and 3,422,137 can also be used and 
15 may have desirable antiscaling properties. 

Certain detersive surfactants or their short-chain homologs also have a builder 
action. For unambiguous formula accounting purposes, when they have surfactant 
capability, these materials are summed up as detersive surfactants. Preferred types for 
builder functionality are illustrated by: 3,3-dicarboxy-4-oxa-l,6-hexanedioates and the 
20 related compounds disclosed in U.S. 4,566,984, Bush, January 28, 1986. Succinic acid 
builders include the C 5 -C 20 alkyl and alkenyl succinic acids and salts thereof. Succinate 
builders also include: laurylsuccinate, myristylsuccinate, palmitylsuccinate, 2- 
dodecenylsuccinate (preferred), 2-pentadecenylsuccinate, and the like. Lauryl-succi nates 
are described in European Patent Application 86200690.5/0,200,263, published 
25 November 5, 1986. Fatty acids, e.g., C i2 -C l8 monocarboxylic acids, can also be 
incorporated into the compositions as surfactant/builder materials alone or in combination 
with the aforementioned builders, especially citrate and/or the succinate builders, to 
provide additional builder activity but are generally not desired. Such use of fatty acids 
will generally result in a diminution of sudsing in laundry compositions, which may need 
30 to be taken into account by the formulator. Fatty acids or their salts are undesirable in 
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Automatic Dishwashing (ADD) embodiments in situations wherein soap scums can form 
and be deposited on dishware. . Other suitable polycarboxylates are disclosed in U.S. 
4,144,226, Crutchfield et al, March 13, 1979 and in U.S. 3,308,067, Diehl, March 7, 
1967. See also Diehl, U.S. 3,723,322. 
5 Other types of inorganic builder materials which can be used have the formula (M x )j 

Ca y (C03) z wherein x and i are integers from 1 to 15, y is an integer from 1 to 10, z is an 
integer from 2 to 25, Mj are cations, at least one of which is a water-soluble, and the 
equation £j = i.is(xj multiplied by the valence of M^) + 2y = 2z is satisfied such that the 
formula has a neutral or "balanced" charge. These builders are referred to herein as 
10 "Mineral Builders". Waters of hydration or anions other than carbonate may be added 
provided that the overall charge is balanced or neutral. The charge or valence effects of 
such anions should be added to the right side of the above equation. Preferably, there is 
present a water-soluble cation selected from the group consisting of hydrogen, water- 
soluble metals, hydrogen, boron, ammonium, silicon, and mixtures thereof, more 
15 preferably, sodium, potassium, hydrogen, lithium, ammonium and mixtures thereof, 
sodium and potassium being highly preferred. Nonlimiting examples of noncarbonate 
anions include those selected from the group consisting of chloride, sulfate, fluoride, 
oxygen, hydroxide, silicon dioxide, chromate, nitrate, borate and mixtures thereof. 
Preferred builders of this type in their simplest forms are selected from the group 
20 consisting of Na 2 Ca(C0 3 ) 2 , K 2 Ca(C0 3 ) 2 , Na 2 Ca 2 (C03)3, NaKCa(C0 3 ) 2 , 
NaKCa 2 (CX>3)3, K 2 Ca 2 (C03)3, and combinations thereof. An especially preferred 
material for the builder described herein is Na 2 Ca(C03) 2 in any of its crystalline 
modifications. Suitable builders of the above-defined type are further illustrated by, and 
include, the natural or synthetic forms of any one or combinations of the following 
25 minerals: Afghanite, Andersonite, AshcroftineY, Beyerite, Borcarite, Burbankite, 
Butschliite, Cancrinite, Carbocernaite, Carletonite, Davyne, DonnayiteY, Fairchildite, 
Ferrisurite, Franzinite, Gaudefroyite, Gaylussite, Girvasite, Gregoryite, Jouravskite, 
KamphaugiteY, Kettnerite, Khanneshite, LepersonniteGd, Liottite, MckelveyiteY, 
Microsommite, Mroseite, Natrofairchildite, Nyerereite, RemonditeCe, Sacrofanite, 
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Schrockingerite, Shoitite, Surite, Tunisite. Tuscanite, Tyrolite, Vishnevite, and 
Zemkorite. Preferred mineral forms include Nyererite, Fairchildite and Shortite. 

Detergent builders can also be selected from aluminosilicates and silicates, for 
example to assist in controlling mineral, especially Ca and/or Mg. hardness in wash water 
5 or to assist in the removal of particulate soil s from surfaces. 

Suitable silicate builders include water-soluble and hydrous solid types and 
including those having chain-, layer-, or three-dimensional- structure as well as 
amorphous-solid or non-structured-liquid types. Preferred are alkali metal silicates, 
particularly those liquids and solids having a Si0 2 :Na 2 0 ratio in the range 1.6: 1 to 3.2: 1, 
10 including, particularly for automatic dishwashing purposes, solid hydrous 2-ratio silicates 
marketed by PQ Corp. under the tradename BRITES1L®, e.g., BRITESIL H20; and 
layered silicates, e.g., those described in U.S. 4,664,839, May 12, 1987, H. P. Rieck. 
NaSKS-6, sometimes abbreviated "SKS-6", is a crystalline layered aluminium-free 5- 
Na 2 Si0 5 morphology silicate marketed by Hoechst and is preferred especially in granular 
15 laundry compositions. See preparative methods in German DE-A-3,417,649 and DE-A- 
3.742,043. Other layered silicates, such as those having the general formula 
NaMSi x 0 2x+1 yH 2 0 wherein M is sodium or hydrogen, x is a number from 1.9 to 4, 
preferably 2. and y is a number from 0 to 20, preferably 0, can also or alternately be used 
herein. Layered silicates from Hoechst also include NaSKS-S, NaSKS-7 and NaSKS-1 1, 
20 as the cc, 3 and y layer-silicate forms. Other silicates may also be useful, such as 
magnesium silicate, which can serve as a crispening agent in granules, as a stabilising 
agent for bleaches, and as a component of suds control systems. 

Also suitable for use herein are synthesized crystalline ion exchange materials or 
hydrates thereof having chain structure and a composition represented by the following 
25 general formula in an anhydride form: xM 2 0- ySi0 2 .zMX> wherein M is Na and/or K, 
M' is Ca and/or Mg; y/x is 0.5 to 2.0 and z/x is 0.005 to 1.0 as taught in U.S. 5,427,71 1, 
Sakaguchi et al, June 27, 1995. 

Aluminosilicate builders are especially useful in granular compositions, but can 
also be incorporated in liquids, pastes or gels. Suitable for the present purposes are those 
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